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Michael Zambrana SMC/AXE The objective of this report is to summarize the initial data from AC impedance testing on 40-Ah Li-Ion cells. This report examines cells with the same manufacturer and differing locations. Cells from one location have measurements taken before any testing or cycling of the cells was performed. Cells from the second location have measurements taken only after cycling. The measurements were taken at SOC between 3.18 V and 3.59 V. All measurements were taken at room temperature. This data will be useful as a baseline against which future measurements can be compared. 
Group HE5424-xx
These 10 cells were received on January 16"' 2001. Initial characterizations were performed on them in September of 2002 where they had an average capacity of 48.38 Ah at 25 0 C (C/2 rate). There has been no further testing on cell numbers 2, 5, 6, 7, and 27. Cell 1 was charged to 3.6 V on 5/27/03; Cell 26 was charged on 3/5/04. Cells 3 and 4 underwent additional testing. Figures 1 and 2 show the Nyquist and Bode plots, respectively. 
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Group M047xxl8
These 12 cells were manufactured at a different location from the others. Impedance testing was done immediately before and after initial characterizations. Initial characterizations were performed on them in March of 2004 where they had an average capacity of 40.33 Ah at 25'C (C/2 rate). Figures 7  and 8 show the Nyquist plots before and after acceptance testing. Figures 9 and 10 show the Bode plots before and after acceptance testing. The data show a similar form for all cells with strong variations due to SOC. Offsets on the real axis of the Nyquist plot can be explained by different configurations of attachment leads. Some variation is also expected due to the internal resistance of the battery. This can be most clearly seen in the M047xx18 testing where the leads were attached in a similar manner. Baseline data have been presented for future comparisons. These tests will continue over the life of the cells and will aid the understanding of degradation modes in the cell. Further testing at various states of charge and temperatures has also started and is presented elsewhere.
LABORATORY OPERATIONS
The Aerospace Corporation functions as an "architect-engineer" for national security programs, specializing in advanced military space systems. The Corporation's Laboratory Operations supports the effective and timely development and operation of national security systems through scientific research and the application of advanced technology. Vital to the success of the Corporation is the technical staff's wide-ranging expertise and its ability to stay abreast of new technological developments and program support issues associated with rapidly evolving space systems. Contributing capabilities are provided by these individual organizations:
Electronics Space Science Applications Laboratory: Magnetospheric, auroral and cosmic-ray physics, wave-particle interactions, magnetospheric plasma waves; atmospheric and ionospheric physics, density and composition of the upper atmosphere, remote sensing using atmospheric radiation; solar physics, infrared astronomy, infrared signature analysis; infrared surveillance, imaging and remote sensing; multispectral and hyperspectral sensor development; data analysis and algorithm development; applications of multispectral and hyperspectral imagery to defense, civil space, commercial, and environmental missions; effects of solar activity, magnetic storms and nuclear explosions on the Earth's atmosphere, ionosphere and magnetosphere; effects of electromagnetic and particulate radiations on space systems; space instrumentation, design, fabrication and test; environmental chemistry, trace detection; atmospheric chemical reactions, atmospheric optics, light scattering, state-specific chemical reactions, and radiative signatures of missile plumes.
